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S.e

1.0 SCOPE - This report presents the electrical load analysis for
the installation of the Self Contained Navigation System I
(SCNS) Class V Modification into the C-130 aircraft. It
contains the delta load requirements by incorporation of the

SCNS equipment, the load requirements of the SCNS equipment
and the load requirements of removed aircraft equipment.

2.0 APPLICABLE DOCUMENTS

2.1 GOVERNMENT DOCUMENTS

SPECIFICATIONS:

Military

MIL-E-7016F Electric Load and Power Source
Capacity, Aircraft, Analysis of

OTHER PUBLICATIONS:

Technical Orders -

T.O. IC-130B-2-7 Technical Manual Maintenance
Instructions Electrical Systems
USAF Series C-130B, C-130E,
C-130H Serial No. AF 73-0158
through AF 73-01598 USCG Series
HC-130B aircraft

T.O. 1C-130E-2-7-1 Technical Manual Maintenance
Instructions Electrical Systems
USAF Series C-130E aircraft
(AWADS)

T.O. IC-130E-2-7-2 Technical Manual Maintenance
Instructions Electrical Systems
USAF Series C-130E, C-130H
aircraft (AN/APN-169A)

T.O. IC-130H-2-7 Technical Manual Maintenance
Instructions Electrical Systems

USAF Series C-130H and LC-130H
"' aircraft Serial No. AF 74-01658

and up
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3.0 POWER LOADING DATA h

3.1 POWER LOADING REMOVED EQUIPMENT - Electrical power loading
data are given in table I and table II for the equipment

removed as part of the SCNS installation.

3.2 POWER LOADING SCNS EQUIPMENT - Electrical power loading data
are given in table III and table IV for the equipment installed
for the SCNS Class V modification.

3.3 DELTA POWER LOADING - The delta power loading data are given

in table V through table X for different aircraft types.
Table V and table VII present the delta AC loads for different
aircraft types. Table VIII through X present the delta DC
loads for different aircraft types. The 26 VAC power is used

as a reference voltage only and the current flow for this
voltage source is negligible. Therefore, the tables do not
reflect the 26 VAC synchro references required for SCNS since
it is not considered an electrical load or power source. 9

3.4 BATTERY ANALYSIS - The battery analysis data is given in
figures I and 2 for the INU battery (type BB-638/U). The "- .

battery discharge curve is based on a 301 watt load driven by
a 31 AH battery. -The battery charge curve is in accordance

with the requirements of MIL-E-7016F. The battery charging
summary data is given in table IV.

3.5 FIGURES - The figures give the performance data for the INU N

battery to be installed as part of the SCNS equipment.

a. Figure 1 describes the battery discharge curves at 301 h
watts for a temperature of 27 degrees centigrade and -50
degrees centigrade.

b. Figure 2 describes the battery charge curve for a
discharged battery.

e i
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3.6 TABLES - The tables give the load requirements of the major
equipment removed from the aircraft, the SCNS equipment
installed in the aircraft, and the delta load change for
affected aircraft types.

a. Table I describes the AC power loading data for the A
removed equipment.--k

b. Table II describes the DC power loading data for the
removed equipment.

c. Table III describes the AC power loading data for the
added SCNS equipment. "

d. Table IV describes the DC power loading data for the
added SCNS equipment.

e. Table V describes the Delta AC load change for C-130
non-AWADS aircraft. 4"

f. Table VI describes the Delta AC load change for C-130E
AWADS aircraft.

g. Table VII describes the Delta AC load change for HC-130
H, N, P aircraft.

h. Table VIII describes the Delta DC load change for C-130B,
E (non-AWADS), H and WC-130E, H aircraft.

i. Table IX describes the Delta DC load change for C-130E .

AWADS aircraft.

j. Table X describes the Delta DC load change for HC-130E,
H aircraft.
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4.0 SUMMARY AND CONCLUSIONS

4.1 SUMMARY

4.1.1 AC ELECTRICAL LOAD - The SCNS equipment will obtain AC
electrical power from the Essential AC Bus. Panel lighting
is 0-5 VAC supplied by the ESS AC Bus at the Pilot, Copilot,
and Pedestal and the Main AC Bus at other locations.

4.1.2 DC ELECTRICAL LOAD - The SCNS major equipment will obtain DC
electrical power from the Essential DC Bus. The INU Battery
is installed in the battery box which is the same type as the
current aircraft battery. SCNS annunciator light will obtain
power from the Main DC Bus.

4.1.3 BATTERY ANALYSIS - Under adverse operating conditions (temper-
ature equals -50 degrees centigrate) the battery will operate
for 49 minutes before the battery voltage drops to 18 VDC.
Under normal operating conditions (temperature equals 27
degrees centigrade) the battery will operate for 111 minutes -..

before the battery voltage drops to 18 volts. These times
are based on constant power requirements of 301 watts.

4.2 CONCLUSIONS

a. AC Delta load. For noD-AWADS C-130 aircraft installa-
tion of the SCNS will increase the 3-phase Essential Bus
load by 210 VA and decrease the single-phase A Essential
Bus load by 184.8 VA. For C-130E AWADS aircraft, installa-
tion of the SCNS will decrease the 3-phase Essential Bus
load by 1223 VA, decrease the single-phase A Essential
Bus load by 354 VA, and increase the single-phase Main
AC Bus load by 27 VA.

b. DC Delta load. The worse case increase for Essential DC

Bus power is for HC-130 aircraft which will require up
to 96.7 amps at 28 VDC. The worse case load increase for
the Main DC Bus will be 2.01 amps at 28 VDC. The INU,
battery load will be 15.5 amps. The Essential Bus load
is increased by 23 percent and will be operating at
66 percent of capacity.

c. Battery analysis. The INU battery (type BB-638/U) is of
sufficient capacity to operate the INU and Navigators
ICDU for 49 minutes under the most adverse conditions.
The majority of the Delta DC Electrical Load is due to
the battery. This load will only be drawn if a dis- A
charged battery is in the aircraft.
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